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Abstract In this study, resistance for chemical action of concrete contained blast furnace slag fine aggregate was 
examined by soaking specimens in sulfuric acid solution and hydrochloric acid solution. As a result, the 
concrete contained blast furnace slag could make hard layer of calcium sulfate dehydrate on the concrete 
surface when the specimen was soaked in the sulfuric acid solution. Therefore, the hard layer reduced 
carbonation of the concrete. Also carbonation of the concrete contained blast furnace slag could be reduced 
when the specimen was soaked in the hydrochloric acid solution. It is considered that soft layer between 
cement paste and aggregate is hard because of latent hydraulic property of the blast furnace slag fine 
aggregate.  
 

















































F，砕砂を CS，高炉スラグ細骨材を BFS および石
灰石微粉末を LS と称す．BFS の化学組成を表 2
に示す．また，粗骨材にはいずれの配合において
も砕石を用いた．なお，いずれの配合も，目標ス












行った．実験の手順を図 2 に示す． 
2.3 浸漬溶液の分析 





C F CS BFS
N+CS N 55 175 318 ― 897 ― 897 ― 0.7 ― 0.2 ― 10.5 4.3 25.3
M+F+CS M 55 175 255 64 889 ― 889 ― ― 0.2 2.0 ― 12.0 4.7 19.9
M+F+BFS M 55 175 255 64 ― 892 889 ― ― 0.5 ― 0.1 8.5 5.1 18.2
M+F+BFS+LS M 55 175 255 64 ― 740 889 153 ― 0.4 0.4 ― 9.5 3.4 16.2



























Table 1 Mix proportions of concrete and test results of fresh concrete 
Fig. 1 Calcium sulfate dehydrate and mortar surface5) 
 
0.5mm
Table 2 Chemical composition of BFS 
(％)
CaO SiO₂ Al₂O₃ MgO S FeO SO₃




(Mg)の 4 種類の元素濃度を測定した． 
3．実験結果および考察 
3.1 硫酸浸漬試験結果 
































































Fig. 4 Mass change of specimen  
in sulfuric acid solution 
Fig. 2 Experimental process 
Measurement of specimen size Soak specimen in solution Measurement of pH 
Measurement of specimen mass Measurement of carbonation depth Take sample of solution 
 
 












































































































Fig. 5 Volume change of specimen  
in sulfuric acid solution 
Calcium sulfate 
 dehydrate Carbonation depth 
Fig. 6 Layer of calcium sulfate dehydrate  






















Fig. 7 Carbonation depth of specimen  























































































Fig. 11 Volume change of specimen  






























Fig. 10 Mass change of specimen 




















Ca Si Al Mg
Fig. 8 Results of sulfuric acid solution analysis 
Table 3 Results of sulfuric acid solution analysis 
(mg/L)
Sign Ca Si Al Mg
N+CS 660 140 1400 620
M+F+CS 680 100 960 470
M+F+BFS 550 410 2500 1100
M+F+BFS+LS 560 420 2600 1200
 
 





































































































Fig. 12 Carbonation depth of specimen  





















Ca Si Al Mg
Fig. 13 Results of hydrochloric acid solution analysis 
(mg/L)
Sign Ca Si Al Mg
N+CS 19000 160 2300 890
M+F+CS 16000 74 1900 830
M+F+BFS 24000 200 4300 1900
M+F+BFS+LS 24000 59 3300 1500
Table 4 Results of hydrochloric acid solution analysis 
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